Our data quality control follows general concepts of Levitus [1982] , Gordon et al. [1982] and Belkin [1984a Belkin [ , b, 1991 , elaborated by Olbers et a/. [1992] . The contoured vertical temperature-salinity (T-S) sections were especially useful for elimination of gross errors. The T-S scatter diagrams for individual cruises were instrumental for detection of outliers and dubious cruises with high T-S dispersion. Akademik Vernarisky cruise 24 and Vityaz II cruise 13 were discarded because of anomalously high salinity values. Some cruises were partially discarded, for example, Professor Zubov cruise 24 and Professor Vize cruise 32 (comprising the POLEX-South-78 survey), whose salinities are mutually inconsistent. The latter two cruises were discarded also by Olbers et a1. [1992] .
The data set of Gordon et a1. [1982] was edited earlier; its superior quality was asserted by Olbers et a1. [1992] . The Yugl•RO data apparently were not edited before. We screened this data set to eliminate gross errors identified on contoured sections. We left intact some lens-like objects with significant T and $ anomalies, if these anomalies were density-compensating [Kostianoy and Belkin, 1989 ].
Definition and Determination of Fronts

Method
Fronts are identified by marked changes in vertical structures from one side to the other. Such changes are usually accompanied by enhanced horizontal property gradients at various levels and concentrated geostrophic flow. In the present paper, temperature and salinity are the properties utilized. The particular values of the properties within fronts can change both temporally and downstream as a result of gradual modification of the adjacent water masses by nonfrontal processes (such as air-sea interaction) and cross-frontal mixing.
SOUTHERN INDIAN OCEAN FRONTS
To trace the varying fronts reliably, one needs: (1) a dense database of meridional sections spaced ~20-3 ø in longitude (at this distance, air-sea interaction and crossfrontal mixing would not produce significant changes of frontal T-S characteristics); (2) a set of several levels to be used simultaneously for frontal tracing because there is no single depth equally suitable for tracing all the fronts and because this is necessary to eliminate influence of Table 1 We expect a particular front to belong to prescribed T-S ranges (at each specified depth), and at the same time we expect the ranges to be changed gradually downstream reflecting evolution of the front.
While the study is dedicated mainly to the southern Analysis of many sections across the SF [Belkin, 1993a] shows that the iøC isotherm in the 300-to-500-m layer is a fair indicator of the SF axis, being virtually coincidem with or very close to the latter. It is this criterion that was used in the present work to pinpoim the from location.
Polar Front
A summary of criteria for identification of the PF is given in Table 1. Consistency of these definitions was debated for decades [Gordon, 1971; Sievers, 1979/1980 [Belkin, 1989b] .
Despite significant meridional displacements, the PF's temperature and salinity vary relatively little throughout the study area. The same temperature criterion, the northern terminus of the 2øC isotherm demarcating the Ta• in the 100-to-300-m layer [Botnikov, 1963] We found the SAF's axial indices to be fairly stable across the ocean, from the African sector (0ø-32øE) up to 
Subtropical Front
A summary of the STF definitions is presented in Table   4 .
In earlier studies a single STF has been identified, although many researchers described this front as a broad Subtropical Frontal Zone ( (Tables 5 and 6 Pacific oceans. The South Indian NSTF seems to diverge from the Agulhas Front (described below) east of 55øE.
Agulhas Front
The Agulhas Front is mainly a subsurface/intermediate front, quite strong and deep beneath the upper 100-150 m. A summary of its definitions is given in Table 9 . On the basis of the 10øC criterion, we determined T-S ranges of the AF using the set of 13 CTD sections south of Africa described above (Table 10) substantially from 20 ø to 130øE (Table 11) In this work we used the 10øC depth criterion (section 3.6) that allowed us to distinguish the AF from the SSTF on each section that crossed both fronts and to show that East of 50ø-52øE, the AF joins the SSTF/SAF to form a triple AF/SSTF/SAF (Figures 10a and 10b) . This front is referred to as the "Crozet Front", which is quite accurate in the geographical sense because this phenomenon occurs within the Crozet Basin. The Crozet Front stands as one of the strongest fronts in the world ocean, with the surface T-$ ranges reaching 11øC/1.8 psu, from 9øC/33.7 psu to 20øC/35.5 psu [Belkin, 1988b [Belkin, , 1989a [Belkin, , b, 1990 . The confluence of the AF with the SSTF/SAF seems transient, as the AF was repeatedly observed apart from the SSTF/SAF (Figure 10c,d) Latitude ( The first analyses of the JARE data in this area were performed by Nagam et al. [1988] and Belkin [1988b Belkin [ , 1989b Belkin [ , 1990 . Nagam et al. [1988] noted the closeness of the SSTF and the SAF north of the Crozet Plateau; however, they did not recognize the confluence of these fronts. Belkin [1988b Belkin [ , 1989b Belkin [ , 1990 ], using the JARE data, identified the SSTF/SAF confluence north of the Crozet Plateau and termed it the "United STF/SAF." Following J. R. E. Lutjeharms in his identification of the SSTF with the AF east of 30ø-35øE, Nagata et al. [1988] and Belkin [1988b Belkin [ , 1989b Belkin [ , 1990 ] did not try to distinguish the AF from the SSTF north of the Crozet Plateau. However, the data themselves allow us to discern these two fronts and in the present work we were able to do so. Thus using the results by Belkin [1988b Belkin [ , 1989b Belkin [ , 1990 West and north of the Kerguelen Plateau, the triple AF/SSTF/SAF or Crozet Front was repeatedly observed (Ariel cruise 9, Professor Mesyatsev cruise 7). The PF location near Kerguelen was debated in many works [Belkin, 1989a] . The main question is: Does the PF pass to the north or south of Kerguelen? Due to shallow depths south of Kerguelen, the PF criteria using the descent of T• may be not suitable here [Deacon, 1983] . The PF may also be split upstream of Kerguelen into two branches rounding the island from north and south [Ostapoff, The PF may join the Crozet Front, resulting in a quadruple AF/SSTF/SAF/PF (Figures 11-13) . Strictly speaking, the most that could be inferred from the available data with 1 ø latitude resolution is that these fronts are sometimes very close and cannot be separated. Therefore we prefer to speak about "joining" or "confluence" of the fronts without any implication of Latitude ( The PF may be located occasionally well south of Kerguelen [Klyausov, 1990] . These displacements, although rare, are very important for biota and fisheries around the Kerguelen and Heard Islands. Generally, the PF is very close to Kerguelen, since the island's climate and biogeography are subantarctic, in contrast with Heard, which is a typical Antarctic island because of its position well south of the PF (see discussion by Deacon [1983] and Belkin [1989a] ). [Belkin, 1989a] , when an exceptionally strong, deep (Z•o=800 m), separate AF was observed from 64øE up to 72øE [Belkin and Romanov, 1990] , with the 30 Sv eastward transport relative to 3000 rn at 72øE [Be&in, 1989a] . A distinct, separate AF has been observed here repeatedly, up to 75øE (Figures 13-14) . Analysis of the digital data set from the Hydrographic 
North of the Kerguelen
SOUTI-IE• INDIAN OCEAN FRONTS
A newly defined front, the North Subtropical Front (NSTF), is distinguished in the range 31ø-38øS. This from is the southern boundary of the pool of salty, warm subtropical water of the central South Indian Ocean (e.g., the surface salinity map by Deutsche Hydrographische Institut [1960] showing enhanced meridional gradients at the southern periphery of this pool between 75 ø and 95øE, or the Akademik Shirshov cruise 5 70øE section (Figure  14) ). The NSTF is likely connected with the AF, diverging from the latter east of 55øE (Figures 3-4) . The presence of the NSTF at ~33øS, 60ø-90øE, is suggested also by the Fine Resolution Antarctic Model (FRAM) [Webb et al., 1991] as noticed by Sparrow et al. [1995] .
The South Indian NSTF seems to be a counterpart of similar fronts distinguished in the South Pacific [Belkin, 1988a] and in the South Atlantic [Belkin, 1993a [Belkin, , 1994 (section 3.5). There are, however, some essential differences between these fronts. For example, the South Atlantic NSTF is fairly deep and strong, with appreciable cross-frontal T-S gradients down to at least 600 m, whereas the South Indian NSTF is rather shallow, being The NSTF is also the northern boundary of the Subtropical Mode Water (STMW) [McCartney, 1982] formation region at 60ø-100øE, which is bordered on the south by the AF/SSTF and thus encompassed by the two fronts. After bending around the STMW source area, the NSTF proceeds SE, apparently joining the SSTF at 110 ø- 
Australian Sector (115 ø-150øE)
In the Australian sector the fronts exhibit significant displacements to the south (Figures 3-4 1. What happens with the water in between converging fronts? Obviously, this water must sink or be entrained and accelerated by the fronts; however direct observations of these processes are absent as well as observations on
